Activation of NF-κB pathway and TNF-α are involved in the cytotoxicity of anthrax lethal toxin in bovine BoMac macrophages.
Anthrax lethal toxin (LeTx) is an important virulence factor of Bacillus anthracis and causes illness and lethality for both animals and humans. Because species demonstrate varied sensitivity to anthrax intoxication, we investigated signaling pathways involved in anthrax LeTx cytotoxicity using a bovine macrophage cell line (BoMac). We found that bovine macrophages are sensitive to LeTx as displayed by a concentration-dependent increase in cell death. LeTx induced the degradation of I-κB and increased the nuclear translocation of NF-κB in BoMac cells. Blocking NF-κB activation with either chemical inhibitors or a dominant negative super-repressor I-κBαm eliminated LeTx-induced cell death. LeTx-induced production of TNF-α that contributed dramatically to cellular cytotoxicity. Inhibiting NF-κB activation eliminated TNF-α release and decreased cytotoxicity. The caspase pathway was also important for cytotoxicity as specific inhibitors abrogated LeTx-induced cell death. Taken together, our results show that activation of the NF-κB pathway and TNF-α production contribute to the cytotoxicity of anthrax LeTx in bovine macrophages.